one eye except in the lower nasal region and to some extent in the lower temporal region, and only a slight involvement of the upper temporal periphery in the othereye (Fig 13) ; this chart shows the retention ofa small area of relative sparing in the upper temporal quadrant in the left eye.
In 2 cases there was a bitemporal hemianopia which was complete in one eye and partial in the other (Fig 14) , and in one of these patients (Fig 15) there was an involvement also of the nasal field (upper more than lower) in the eye with the complete loss ofthe temporal part ofthe field. In 2 cases there was a temporal hemianopia in one eye with a partial loss of the upper temporal peripheral part of the visual field ofthe other eye (Fig 16) . In one case there was a partial loss of the temporal part of the peripheral visual field with a paracentral scotoma in the temporal region in one eye, and an involvement of the upper part of the visual field (temporal more than nasal) with a paracentral scotoma in the temporal region in the other eye. In one case (Fig 17) there was a relative loss ofthe lower halfofthe visual field ofone eye with a partial central scotoma, and an absence ofany visual disturbance in the other eye. In one case there was a scotoma in the centrocmcal region of one eye and an absence of any visual disturbance in the other eye (Fig 18) . In one case there was a partial defect ofthe temporal part ofthe visual field (upper more than lower) in one eye but the other eye could not be assessed because it was nearly blind as a result of an injury in childhood.
Ocular motility disorders: In 3 cases an exotropia developed because ofthe blindness ofone eye due to complete optic atrophy; in anothercase there was an exotropia but this was not related to the meningioma, occurring in an eye which was almost blind as the result of a childhood injury.
In onecase a horizontal form ofdiplopia occurred one year before the recognition ofthe meningioma, but this only persisted for four weeks, so that it may not have been related to the meningioma; although over a period of observation of several years no other abnormality was found to account for the diplopia.
In 2 cases there was a form ofnonparetic diplopia, so that an exophoria which had previously been controlled adequately by the fusional vergence mechanism failed to remain controlled because of the reduction in the binocular field, as discussed earlier.
In one case there was a loss of elevation and abduction of one eye, but there was also a well marked forwards and downwards proptosis of this eye, so that a considerable part of the restricted movement may have been of a mechanical nature; the lesion was an extensive basal meningioma which arose from the sphenoidal ridge with involvement of the cavernous sinus. REFERENCES Wybar K (1971) There are many different lesions which may cause chiasmal compression: among the more uncommon conditions are metastatic carcinoma, optic nerve glioma and chordoma. The common compressing lesions are: pituitary adenomas; suprasellar meningiomas; craniopharygiomas; vascular lesionsaneurysms.
Pituitary Adenomas
These are by far the commonest tumours causing chiasmal compression, and of these the chromophobe adenoma is by far the most common. Eosinophil adenomas occur much less frequently and basophil adnomas virtually never produce compression of the optic chiasm.
Chromophobe adenomas: These produce typically a bitemporal hemianopia, with visual impairment and optic atrophy. The involvement of the eyes may be asymmetrical and in some cases only one eye may be involved. On occasions the field involvement is quite atypical: a binasal inferior quadrant field defect was present in one patient.
In addition to the field defect, these patients usually have some endocrine disturbance.
Amenorrhoea in women may precede by many years the onset of visual disturbance, and impotence may be present in men. The skin is fine, pale and waxy, and the hair fine, thin, and of scanty growth. In some patients there is deficient suprarenal function giving weakness, apathy and tiredness, and deficient thyroid function giving myxcedema, both due to impaired function of the pituitary. More recently it has been shown that these tumours may secrete an excess of prolactin, which is possibly responsible for the amenorrhcea and impotence, and this finding has led to the earlier recognition of some tumours before signs of chiasmal compression have occurred. The course is usually steadily progressive, but sudden deterioration may occur in association with pituitary apoplexy. These tumours cause expansion of the sella turcica, which can very easily be seen on plain X-ray examination; X-rays should never be omitted when chiasmal compression is suspected. Such expansion is almost invariably present with a chromophobe adenoma and with an eosinophil adenoma, and only occasionally with a craniopharyngioma.
An isotope scan with technetium may show the lesion. Carotid angiography may show lateral displacement of the carotid arteries as they pass through the cavernous sinus. The anterior cerebral arteries may be elevated by the suprasellar component of the tumour, and tumour circulation may be demonstrated. It is very important to exclude a vascular lesion such as an aneurysm. Air encephalography defines the size and relationship of the supra-and, less commonly, the retro-sellar parts of the tumour. It shows the relationship of the tumour to the chiasm and gives an indication as to whether the chiasm is prefixed. EMI scans will show the lesion in horizontal section. The tumour enhances well with conray.
The most usual form of treatment, and the one which I favour, is a frontal craniotomy, a subfrontal approach to the tumour and an intracapsular removal of the tumour. This will decompress the optic chiasm and allow for improvement in vision. Postoperatively, external irradiation is given.
Such treatment will almost invariably arrest the deterioration in vision and will usually allow for considerable improvement, possibly up to normal vision. The degree of improvement depends, among other factors, on the duration of the compression; more recent loss being most improved.
Sometimes quite remarkable improvement may occur and in one case a patient with almost complete loss of vision, which had come on quickly, regained normal vision.
Some have recommended radiotherapy without prior decompressive operation. In the few patients in whom I have recommended it I have been disappointed in the result, and have usually had to operate later. This form of treatment may be recommended in patients who are a very poor operative risk.
In recent years there has been a revived interest in operating on the pituitary through the sphenoid sinus. The approach is via the nose, the ethmoid sinuses, or both, and this approach is particularly useful in patients who do not have suprasellar extension and in whom an adenoma is being removed because of its endocrine activity; although suprasellar lesions can be removed by this approach. With this treatment there is usually no recurrence of the tumour. Endocrine replacement therapy is often necessary.
Eosinophil adenomas: From the point of view of the chiasmal compression these behave just like chromophobe adenomas. From the endocrine point of view they produce acromegaly. There is excess growth hormone with enlargement of the brow, jaws, hands and feet, and there may be diabetes and hypertension.
Intracapsular removal followed by external irradiation will overcome the chiasmal compression, but will not help the acromegaly. The treatment I favour is intracapsular removal by the subfrontal approach, followed by the insertion into the tumour cavity of radioactive yttrium seeds. I have treated a number of patients in this way in association with Dr Bloom, and in all of them we have been able to lower the growth hormone level to normal. There are a number of other approaches to the problem of excessive growth hormone secretion, and these include complete hypophysectomy, the use of the proton beam and cryosurgery.
Basophil adenomas: I have seen one patient with a basophil adenoma which produced enlargement of the sella and chiasmal compression. In general, however, these tumours do not cause expansion of the sella, and do not cause chiasmal compression.
Suprasellar Meningiomas
These tumours arise from the tuberculum sellx or the adjacent planum sphenoidale. They produce chiasmal compression, and if they extend forward may become large, producing signs of raised intracranial pressure.
These meningiomas do not produce endocrine disturbances, and a clue to the nature of the lesion may be obtained from the plain X-ray films. These may show a thickening of the bone in the region of the anterior clinoid processes and sometimes an obvious enostosis is present.
An isotope scan will usually show the tumour. Angiography may show displacement of the vessels as in the chromophobe adenoma, and will usually show pathological circulation. Air encephalograph will show the suprasellar mass. EMI scan shows the tumour as denser than the brain tissue and it enhances with conray.
In surgical treatment the tumour is approached subfrontally and is excised. In some cases the dural attachment may not be completely dealt with owing to its close association with the optic nerve. In such cases, postoperative radiotherapy is recommended, but if excision is complete it is unnecessary.
Craniopharyngiomas
The classical picture is of a calcified suprasellar lesion in childhood, producing chiasmal compression and with marked pituitary dysfunction. Such patients may be physically and sexually underdeveloped, may have thyroid hypofunction and may have diabetes insipidus. Often not all these features are present, but chiasmal compression is common. Not infrequently, the patients are adult. They may have little or no endocrine disturbance although some pituitary dysfunction, with diabetes insipidus, may be present. In adults suprasellar calcification is not the rule and the sella is often normal. It not infrequently happens that the diagnosis cannot be made with certainty until the craniotomy is performed.
Plain X-rays usually show no enlargement of the sella, but they may show hydrocephalus. If the tumour is cystic, an EMI scan may show a low density lesion. If there is calcification it will show the increased density.
In surgical treatment the tumour is approached subfrontally. It may be cystic, partially cystic or solid. Usually only a partial removal can be achieved and the patient is treated postoperatively with radiotherapy. If the cyst shows a tendency to refill, a tube may be inserted and brought out to the extradural space.
Aneurysms
The vast majority of aneurysms make their presence felt by rupturing and producing a subarachnoid hemorrhage. Those that declare themselves by compression most commonly do so by producing a III nerve palsy. It is not rare, however, for an aneurysm to cause compression of an optic nerve or, less commonly, the optic chiasm.
The commonest aneurysm to do so is one on the internal carotid artery. An infraclinoid aneurysm in the cavernous sinus will compress the III, V and VI cranial nerves, usually before pressing on the optic nerve. More commonly an aneurysm arising from the carotid at the point of origin of the ophthalmic artery causes compression of the optic nerve and of the chiasm. Such aneurysms arise at about the level of the anterior clinoid process and are within the dura. They may thus, at times, rupture and produce intracranial hvmorrhage.
Aneurysms of the anterior communicating artery may on occasions press on the optic chiasm.
Plain X-rays do not usually help. They may occasionally show calcification in the aneurysm. If the aneurysm is large, an EMI scan may show it and it enhances with conray. An arteriogram enables the definite diagnosis to be made.
Occasionally it is possible to excise an aneurysm causing chiasmal compression. Usually this is deemed too hazardous, and common carotid ligation in the neck is performed, especially for aneurysms of the internal carotid. This will usually prevent further deterioration and may produce a striking and gratifying improvement in vision. Much better results are achieved by surgery and postoperative radiotherapy. The advantages of the combined treatment are that surgery can be restricted to a simple and safer intracapsular decompression, and that the recurrence rate of these radiosensitive tumours following such a conservative procedure is greatly reduced by the adjuvant treatment. In this context, the prime aim of postoperative radiotherapy is not to save vision, which is the purpose of surgery, but to prevent tumour recurrence and thereby maintain the benefit of surgery.
Following surgery alone, the five-year recurrence-free rate is generally only about 500% and can be as low as 100%, whereas after surgery and postoperative irradiation it is 80-90 % (Henderson 1939 , Horrax 1958 , Elkington & McKissock 1967 , Sheline & Wara 1975 . Although surgery without irradiation is no longer justified for the treatment of chromophobe adenomas, irradiation alone has been used extensively for these tumours, especially in the United States, with surgery held in reserve for radiotherapy failures. The advantage of radiotherapy alone is that an appreciable operative mortality is avoided. This ranges from about 3 % for patients with small tumours to as high as 30 % or 40 % for those with large tumours and suprasellar extensions. In addition, a proportion of Chordoma, epidermoid, dermoid, metastatic, bone tumour 3-10
